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MILLENNIALS IN FLIPPED CLASSROOMS 
TOM N. TRAN 
ABSTRACT 
 The flipped classroom structure is a new concept designed to accommodate 
current students in place of the traditional classroom structure. Instead of in-class 
lectures, students do the majority of learning outside of class and use in-class time to 
participate in interactive activities with peers and with educators. Most out-of-class 
learning materials involve use of lecture videos, online games, or lecture notes. Recent 
studies found success with flipped classrooms in a variety of settings and students. 
However, there are no studies regarding whether current students better retain 
information when providing lectures in digital media as opposed to traditional media. 
This study compares the mean difference of pretest and post classroom scores for 
pharmacology using NBME exams of PA students given study materials in digital form 
and those given study materials in traditional paper form. We hope the study can 
contribute to effective teaching for future students.  
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INTRODUCTION 
Background 
 Traditional classroom teaching is composed of a lecture given by an educator in 
front of an audience, which was originally modeled for industrial types of jobs.1 At the 
time, assembly lines were found to be the most efficient method for factory work and 
involved workers performing repeated minor assembling maneuvers with minimal effort. 
However, current jobs require much more abstract thinking and the factory style of 
education is insufficient to prepare future employees.1 Most assembly jobs have are now 
automated using engineered technology, such as robots and programs.  
The upcoming generation of future employees are also distinctively different 
compared to previous generations. This group of individuals born between 1982 - 2002, 
termed millennials and sometimes called Generation Y, have been found to be more 
sheltered and pressured but also more team-oriented and ambitious compared to previous 
generations, such as the Baby Boomer generation or Generation X.2,3 The millennial 
generation also has a decreased tolerance for the traditional education model.3 Each 
generation has a unique education style (Figure 1). Millennials were born during a time 
when technology was developing exponentially and information was instantaneously 
shared through the internet. Therefore, they are sometimes referred to as digital natives. 
The digital natives, who were familiar with digital technology since birth, are 
distinguished from digital immigrants who have had to integrate themselves to digital 
technology.4 The creation of flipped classrooms aimed to address the different learning 
style of the millennials as digital natives.  
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Figure 1. Teaching and learning styles by generations.4 
As technology continues to advance, education has started to incorporate 
technology to create “blended” classrooms.5 Lecturers now allow laptops or tablets in 
class for note taking. Some classrooms are “hybrid” where part of the lectures are in 
classrooms, other parts are online through online videos or interactive sessions. Recently, 
there have been courses a student can take entirely online, from lectures and assignments 
to discussions and exams.  
Published in 2006, Simpson offered other options for face to face time in class by 
introducing the concept of flipped classrooms.6 Instead of the “sage on stage” where the 
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professor presents a lecture, Alison King suggests a “guide on side” style where the 
professor facilitates discussions or activities.7 This places the student at the center of 
attention instead of focusing the attention on the educator. More recently, education 
programs have started to use flipped classroom approaches to address the new needs for 
the current student population. The increasing number of educational technologies allow 
multiple options and alternatives to traditional lectures.   
 
Statement of the Problem 
 Implementing and improving flipped classroom pedagogy is becoming more 
popular with the majority of the studies published within the last five years. However, the 
results of flipped classroom studies have shown mixed success.3,5 Multiple variables for 
why a flipped classroom pedagogy results in an educational failure or success include 
educational subject, how the data is being recorded, and how the students are interacting 
within the classroom. Studies are lacking to determine whether digital natives learn any 
differently from digital media, such as online lectures, videos, presentations, or e-books, 
compared to traditional media like textbooks or flashcards.  
 
Hypothesis 
 Incoming PA students who are considered digital natives, will be able to retain 
information with a higher level of understanding if they are provided information in 
digital media as pre-class assignments as opposed to paper or hardcopy 
syllabus/notes/textbook pages for preparation for flipped classrooms. The students would 
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be more comfortable with information presented as digital than they would be as 
traditional textbooks.  
 
Objectives and specific aims 
 The goal of this study is to determine if PA students, who are considered digital 
natives, will perform better in didactic lectures when information is presented in a digital 
media format rather as traditional physical media. The data can be gathered by comparing 
test scores, monitoring digital usage, and gathering follow up surveys. Specifically, this 
study aims to: 
1. Determine if students retain information better using digital media compared to 
traditional 
2. Survey how PA students utilize online lectures 
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REVIEW OF THE LITERATURE  
Overview 
A flipped classroom is described as the learning process usually done at home 
should be done in classrooms, while typical classroom teachings should be learned at 
home.8 Instead of lectures in class followed by activities at home, students learn at home 
followed with participating with activities in class. Sams and Bergmann claimed this 
“blended classroom” of pre-class lecture followed by in-class activity allows the 
educators to clarify, reinforce, or challenge students on the materials. Active hands-on 
approaches are more effective than passive traditional lectures in terms of information 
retention (Figure 2). With current technology, many flipped classrooms use lecture 
videos as the pre-class assignment followed by a discussion or activity in class the 
following day. However, it is very important to note that online lecture videos alone do 
not equate to a flipped classroom and a flipped classroom is not simply online videos. 
The purpose of those lecture videos are to offer a better model for how educators use 
their face-to-face time with students. This also means that a flipped classroom is not self-
study or alone study. A flipped classroom encourages interaction between peers and 
between educators to create a different learning experience that otherwise cannot be 
presented.  
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Figure 2. The Learning Pyramid.9 
 
Existing research 
Roles within the flipped classroom: 
 The purpose of creating a new structure for educators is to better utilize in-class 
face-to-face time with students. According to some surveys, students find that flipped 
classrooms are a better use of class time, have more engagement in classes, and feel the 
teachers have more availability to assist the students.10 Engagement is a great predictor of 
learning and personal development for the students. This is important, as the team-
building relationship between students and educators set the foundation for an effective 
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flipped classroom.11 Thus, millennials may be more successful with a flipped classroom 
structure because the generation is very team-oriented.  
There are additional role expectations for educators in the flipped classroom 
format. Fanguy and colleagues’ found that a flipped classroom was more successful if 
there is a summary and the summary was given by the same educator who created the 
video lecture.12 Additionally, providing summary material to students lead to 
significantly higher exam scores than not providing students a summary. More 
importantly, the study found that if the summary material was created by a guest lecturer, 
rather than the original lecturer, there was no significant difference of exam scores 
between students without a summary and students with summaries created by a guest 
lecturer. In other words, summary materials are only supportive if it is created by the 
same educator who gave the lecture. Substituting the original educator with a guest will 
negate the positive reinforcement of the summary material. Further, the study showed the 
importance in consistency of lecturers with the materials and discussion. Students in the 
study found having a guest lecturer distracting and they were less able to retain 
knowledge. Therefore, PA programs with millennials would be more effective if the 
flipped classroom has consistent educators with supplemental summary materials 
incorporated.  
 The roles of the students in a flipped classroom is equally important as the 
educator. The success of a flipped classroom depends on the interactions of everyone 
involved, such as peer-to-peer collaborations.13 In a study by McCollum, students who 
did not properly prepare with pre-class assignments or refused to participate were more 
8 
likely to hinder the success of a flipped classroom. Mortensons and Nicholson found that 
flipped classrooms are effective across student intelligence capacity.14 Their study 
involved 130 undergraduate students studying “Intro to Equine Science” class at 
University of Florida over two semesters. These students were enrolled in the flipped 
classroom and were compared to 173 students who were enrolled in a traditional 
classroom for the subject. Undergraduate students had a higher class score for flipped 
classrooms over traditional classrooms. When comparing the ACT scores of each group, 
there were no differences, which roughly equates to similar intelligence capacity between 
groups. Therefore, the difference between groups in this study was potentially due to 
classroom design rather than differences in intelligence.  
 Outside of students and educators, the school has to invest resources into 
recruiting, training, and maintaining staff for flipped classrooms.15 This is particularly 
important if the flipped classrooms use videos as educational materials. The students 
would need access to materials hosted online and the educators or coordinators are 
required to upload and monitor materials efficiently. There would also have to be 
alternatives for when technology fails in a technology blended classroom structure. This 
can complicate and create extra issues for academic centers with fewer financial 
resources to afford the necessary additional electronic resources, such as those in rural 
settings.16 Rural areas have more difficulty creating successful flipped classrooms due to 
limited resources, such as staffing or readily available technology.  
 
Types of Courses: 
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 Similar to roles, the class structure, such as subject, difficulty of material, and 
lecture setting, also contributes to the success of flipped classrooms. The majority of 
flipped classroom studies revolve around STEM subjects (science, technology, 
engineering, mathematics). However, one literature review investigated advantages and 
disadvantages of using flipped classrooms for a foreign language class.17 The hypothesis 
was that more interactions in a foreign language class would lead to higher exam scores. 
Despite the need for student-student interaction in language classes, their study did not 
find a difference when flipping the traditional classroom model. The author’s proposed 
an explanation that student’s interactions were for the sake of practice instead of practical 
applications. This study reveals that not all types of classrooms might benefit from the 
flipped model. Therefore, it is important to be wary when selecting which topics should 
be involved. Some PA programs incorporate a variety of subjects and should be wary if 
they design a flipped classroom structure for each.  
 Studies have also found that flipped classrooms can be successful outside of 
didactic lectures in graduate level programs. One graduate study revealed a significant 
increase in OSCE (on site clinical exam) scores for medical students in OB/GYN 
rotations using flipped classrooms compared to traditional classrooms.4 The study had a 
total of 70 students, 30 of which had traditional teaching while the remaining 40 students 
had flipped classroom teaching. There were both higher OSCE grades and higher 
multiple choice scores for students in the flipped classroom. The study found a larger 
amount of information was retained for a longer period of time using the flipped 
classroom method. There has also been success in flipped classroom use in high school 
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health science studies.9 In a study involving a total of 64 ninth grade students with 33 in a 
flipped classroom found that the flipped classroom allowed for better information 
retention through test scores and clarification through interviews with the students. 
Together, the findings of these studies suggest that the flipped classroom structure can 
increase information retention through a wide variety of environments and educational 
levels. This is consistent with the notion that active learning is much more effective for 
information retention than passive learning (Figure 2). All PA programs train students in 
a variety of scenarios ranging from classroom to direct hands-on experience in clinics or 
hospitals. The flipped classroom structure might benefit future millennials with quickly 
absorbing information and better retention of information. 
 A very important issue in a flipped classroom is the quality of the class structure 
itself. First of all, designing a flipped classroom requires approximately three times the 
normal preparation time for educators and coordinators compared to a traditional 
classroom.18 Over time, this can easily fatigue educators and coordinators resulting in 
diminished quality in materials and design. It is important for the student to find the 
course or exams challenging and necessary or, otherwise, students will avoid the material 
provided.18,19 When students feel unchallenged, they can view the materials as 
unnecessary and only supplemental, rather than integral, with one study finding that 
gamified classrooms actually yielded lower exam scores.20 One 16-week semester course 
received a gamified curriculum, whereas the other course received the same curriculum 
without modification. The study used leaderboards and badges as motivation and 
revealed that students in gamified classes had decreased motivation, satisfaction, and 
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empowerment than non-gamified classrooms. Therefore, the pre-class materials need to 
be challenging and face-to-face sessions should not be treated like a game. This 
highlights the importance of how students utilize the pre-class materials given.  
 
Use of Pre-class Materials in a Flipped Classroom:  
 Many students have opposing perspectives and usage habits for the assigned pre-
class materials. In a study by Patanwala, a group of 100 pharmacy students were given 
lecture videos as pre-class assignment prior to follow up discussions.18 Only 74% of 
students watched more than 75% of the provided lecture videos for the first session, 
which included a follow up quiz. As time progressed, fewer students watched the lecture 
videos resulting in only 36% of students watched greater than 75% of the provided 
lecture videos by the fourth session. It is important to note that there was no quiz 
associated with the fourth flipped classroom session in this study. The following cohort in 
the same study had a smaller proportion of students watching the videos. Follow up 
surveys of the students revealed that the students did not find the lecture material “useful” 
or “necessary” for the discussion. Therefore, many students referenced other online 
materials for information as the semester progressed and the following cohort heeded the 
advice of their upper classman and used similar strategies. This is an example supporting 
millennial’s tendency for team-building environments and proficient use of technology. 
Anecdotally, studies found the majority of students only watched the videos once.14,18 
These findings might disappoint educators due to the amount of effort needed to prepare 
for flipped classroom compared to traditional classroom. However, it is important to note 
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in this case that subsequent preparation times for educators of flipped classrooms will not 
require as much effort because all materials are already created.18 Videos can simply be 
uploaded and maintained, which requires a separate staff and presents other issues (see 
Roles in Flipped Classroom).  
  Most students will watch videos by themselves, while there are a few pairs or 
groups of students that watch videos together.18,19 It is important to note this was 
anecdotal evidence derived from an open ended feedback session in class following the 
study. This finding is important as some studies might associate the amount of views with 
success in class. Another study involving first and second year medical students at 
Loyola University Chicago Stritch School of Medicine observed the number of videos 
viewed by students over a 10-week course.19 The study found that there was a negative 
correlation between frequency of videos watched and exam score. However, the study 
authors did not believe the video use was detrimental to the medical students. Instead, 
they believe that the students who were originally having difficulty understanding the 
topic were watching the videos repeatedly to understand the topic. The medical students 
who understood the material probably did not need to view the lecture videos more than 
once or even view the video in entirety.  
 Time management is a key to success in challenging graduate level courses. 
Patanwala’s study involving pharmacy students found that there was a positive 
correlation in time spent watching pre-class lecture videos and resulting exam scores, 
despite fewer students watching the lecture videos over time.18 The more a student 
watched lecture videos before class, the more likely the student was to do better on the 
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exam. Even though the students watched lecture videos less frequently following each 
session, the students who did watch the videos did better. However, whether a student 
watched the video or not is dependent on how much time they are willing to commit to 
watching them and if they find the time commitment to be favorable. However, these 
results are potentially biased as those students who are committed to the classroom often 
spend more time outside of the course regardless of using videos or other methods. This 
could lead to better scores regardless of video use.  
However, not all students use the videos as intended. When students become 
pressed for time, they may start to believe that online lecture videos act as an alternative 
or replacement for traditional classes.21 If these students view the lecture videos as a 
sufficient alternative to traditional videos, they will be less likely to go to class believing 
that class isn’t worth it or they have conflicting time commitments.21,22 A proper flipped 
classroom requires the synergy of both the pre-class assignments and the in-class 
interaction. Among undergraduate nursing students, those who used pre-class videos as 
an alternative for traditional videos scored significantly lower on their exam. This is 
because a flipped classroom requires the follow up discussion portion to be complete and 
the pre-class lecture video is just one part to the whole. The study also found that students 
will also increase frequency of video use during the last 24 hours prior to an exam.22 This 
shows that providing lecture materials online allows the students to use it as cramming 
material for the exam. The result of the exam depends on whether the student used the 
videos as first time exposure to the information or a summary review.16 Additionally, the 
combination of using lecture videos as alternatives to classrooms and skipping class 
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isolates the student from the peer to peer interaction that flipped classrooms are modeled 
after.21 Therefore, it is suggested that flipped classrooms should only be used with highly 
motivated students.21 Millennials have been shown to be more ambitious and, being 
digital natives, they are more comfortable with technology use. Therefore, millennials 
may learn more effectively with flipped classrooms using lecture videos as the pre-
classroom assignment. However, if the material is too easy or there is not enough time, 
the students will resort to taking short cuts and skipping certain steps.  
 
Flipped classrooms in physician assistant education: 
 There has been some work investigating the effectiveness of flipped classrooms in 
the education of PA students as well as PA professionals. One study explored how hands-
on training improved the ability of medical, PA, and PT students to correctly identifying 
an anterior cruciate ligament (ACL) tear using the Lachman test.23 These students 
benefitted more from direct hands-on experience compared to traditional lecture and 
dissection for learning the function of the ACL. Additionally, the students with hands-on 
training reported more confidence and competence with understanding the functions of 
the ACL. This method is a form of flipped classroom because the students were required 
to actively learn by gathering information, contemplating, and problem solving.23 
Another study found that PA students had an increase in depth and breadth with writing 
prompts in blended classroom interventions.24 This authors believed that these findings 
indicated an increase in higher order thinking and reflections. Digital media use has also 
shown an association with increased scores for PAs who are currently practicing. A study 
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in Iran found that using electronic learning resulted in an increase in learning scores and 
motivation for practicing medical doctors and assistants compared to using traditional 
methods.25 The study involved 60 general physicians and assistants split evenly into 
experimental and control groups. The experimental group received e-learning on a 
computer, while the control group attended classrooms.  Their topic of choice was 
clinical management of Acute Respiratory Failure as a continued medical education 
(CME). Practitioners using computer based material had higher CME exam scores. This 
study suggests that digital lecture materials can be effective for current students, current 
practitioners, and future practitioners. There might be a future where many required CME 
will solely use digital materials and lecture videos. 
Outside of test scores, use of flipped classrooms has also shown improvements in 
critical thinking, independence, and confidence in students.13,14 This is important because 
one study showed critical thinking is a great predictor for success in other rigorous 
courses.14 This is important for PA students because the PA profession requires critical 
thinking and independence.2  
 
Summary 
 In summary, flipped classrooms require pre-class materials followed by in-class 
activities and have many variables that contribute to its success. Class subject, difficulty, 
and student participation play significant roles in its success.13,17,19,20 Studies show that a 
wide variety of students, such as those in high school, undergraduate programs, and 
graduate programs, retain information better in flipped classrooms than in traditional 
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structures.4,9,19 Students also use digital media in a variety of ways but studies show 
success with digital media.18,19,22 However, there have not been any studies in millennials 
showing greater success with information presented in digital media opposed to paper.  
 
  
17 
METHODS 
Study design 
 This study will determine if digital media is more successful in helping students 
retain information compared to traditional media in the context of flipped classrooms. 
Using the National Board of Medical Examiners (NBME) exam for pharmacology, the 
students will take a pre-PA program exam and a post didactic exam. We will compare 
whether the increase in exam scores is significantly greater for students who use digital 
media compared to students who use traditional methods for their virtual learning 
experience (VLE). Our design will be a longitudinal randomized study on flipped 
classrooms. It would not be possible for the study to be blinded as the students will be 
aware of which arm they are in. This is largely due to traditional teaching and digital 
methods using completely different medias.  
 
Study population and sampling 
 We will include any students born after the 1960’s (Generation X and younger 
generations) in a PA program that already has a flipped classroom structure in place or is 
willing to try flipped classrooms for the subject of pharmacology. We are excluding 
students and programs who are not involved in a flipped classroom for their education or 
programs who are not interested in the flipped classroom structure.  
The study will require 300 PA students who are in their didactic year from 
multiple participating universities in the northeastern area of the United States (see 
Recruitment). Each arm will roughly have 150 students. An NBME exam is standardized 
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to a mean of 70 and a standard deviation of 8. Assuming an alpha of 0.05, beta of 0.20, 
and an effect size of 3, the necessary sample size calculated will be 224 students, 112 per 
arm. This means that the study will be powered to detect a mean difference between the 
two arms of 3% or greater. Having a sample size of 300 PA students if the effect size is 3 
and alpha of 0.05, the beta would be less than 0.10. Therefore, including 300 students 
with 150 in each arm, there will be a 10% chance of committing a Type II error.  
 
Intervention 
 The PA programs will be randomly assigned to either the digital media arm or the 
traditional media arm of the study. All students in each program will use the same media 
as a group. Each arm determines what form of media is used as pre-class work prior to 
the flipped classroom session. For the traditional arm, the students will be given a hard 
copy or paper copy of the syllabus or lecture notes by the professor. Alternatively, the 
professor may email the lecture notes to the student but the student is required to print it 
out on paper in order to study. All selected materials, such as books and references, will 
be physically available. In the digital arm, students will be provided lecture notes or 
syllabus digitally. This can be in any form, such as word processor or pdf form. The 
students are not to print out the material to study. All materials required for references, 
such as books, are to be available online or digitally.  
 
Study variables and measures 
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 We will be using the exam results for the official NBME for pharmacology. There 
will be a test given prior to the start of the respective PA programs and at the end of first 
year prior to the start of the clinical year. We will compare the increase in post didactic 
year and pre-PA scores between the two arms. There will also be a free response survey 
sent at the end of the study to evaluate the student’s perspectives or observations in the 
study. The survey will inquire about the students’ opinions and study habits. This 
optional survey will be sent by email to everyone involved in the study. The survey will 
not be analyzed but can offer anecdotal evidence that can guide future studies.   
 
Recruitment 
 All accredited PA programs in the United States will receive a physical US mail 
that will describe the intention of the study. The letter will include a short paragraph 
about flipped classrooms compared to traditional methods of teaching, intent to fund the 
NBME exams, and contact information. If the program accepts being involved in the 
study, the students will receive an email containing an introduction and instructions on 
how to become involved in the study. A pdf copy of the letter that was sent to their PA 
program will be attached in the email. Participating students will be enrolled in a raffle 
for a chance to receive a gift card. The fact that the exam will not be a part of the 
student’s grade in each respective program will be emphasized, as well as that the exams 
will be paid for.  
 
Data collection 
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 The NBME exam scores can be collected in the form of raw data. We expect that 
the scores can be obtained through the NMBE website. The raw scores will be stored 
electronically on an Excel sheet and encrypted for protection. Additionally, an optional 
electronic survey will be sent via email to every participating student. The surveys will be 
stored electronically as an encrypted document. The survey will allow students to voice 
their opinions, concerns, and other overlooked variables regarding the study to potentially 
reveal information that was unexpected or overlooked during the study.  
 
Analysis 
 The NBME scores are designed to be quantitative with its own mean and standard 
deviation. Students will be given NBME in pharmacology before starting the PA program 
and after finishing the first half of the program. We will subtract the difference between 
the two scores and find the mean difference. We will then compare the mean differences 
between each arm using the unpaired t-test. If the difference is significant with a p-value 
of less than 0.05, we reject the null hypothesis and accept the alternative hypothesis. This 
means there is a significant difference with information retention when information is 
presented as digital media versus traditional media. If the p-value is greater than 0.05, 
then we can conclude that there is not enough evidence to indicate that there is a 
difference between digital media and traditional media.  
 
21 
Timeline and Resources 
 Winter 2019: We plan to get IRB approval and contact PA programs shortly after. 
We will randomly assign each prospective program to either traditional or digital media 
as material for flipped classroom.  
 Spring 2020: We will coordinate with PA programs to verify their use of 
traditional media or digital media for each student. We will notify each prospective 
student who is willing to participate in the study during this time as they accept their 
acceptance to the PA program. The NBME pre-PA program exam can be set up and taken 
prior to the start of the PA program, if the PA program starts earlier than Fall of 2020.  
 Fall 2020: We will continue coordinating to have students take the NBME exam 
prior to starting PA school.   
 Year 2021: Most programs will have completed their first year of didactics by 
summer or winter of 2021. Thus, this is when we will coordinate with each participating 
PA program when they have completed their didactic year. Participating students will be 
given an NBME exam prior to starting rotations as time permits in their schedule. We 
will expect to start collecting data around this time and the post-study survey will be sent 
out to each participating student via email.  
 Spring 2022: Most programs will have completed their didactic year by the end of 
spring semester of 2022. At this point, we can start analyzing the data. As more surveys 
return, we can categorize whether the students believe digital media is effective for them.  
 This study would require NBME exams, statisticians, study coordinator, and 
clerical assistance.  
22 
 
Institutional review board 
 We intend to submit our study to the IRB under exempt 45 CFR 46.101 (b) 
criteria; Category 1: research on the effectiveness of or the comparison among 
instructional techniques, curricula, or classroom management methods. Instructional 
techniques will be compared and there is little to zero risk of physical or medical harm.  
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DISCUSSION 
 The study population is currently limited to PA students due to the current goals 
of this author. However, follow up studies can include other students in the medical field 
as there have been studies that have shown success with both pharmacy and medical 
school.18,19 There have also been studies involving undergraduate students.14,19,21 Thus, 
this project can help confirm that prospective college students can benefit from digital 
media use in the setting of flipped classrooms.  
 Most studies have only used a small cohort within a short period of time. For 
example, a typical flipped classroom study would compare flipped classroom against 
traditional classroom for one or two topics involving a small group of students. There has 
not been a larger study for a longer period of time. This study attempts to measure the 
retention of students involved in flipped classrooms over a year and across multiple 
universities.  
However, this longer-term study will have to account for many more variables 
compared to previous shorter studies. For example, on the individual level, we will not 
have complete control over the resources the students use. While we designed the study 
to only provide digital media and paper media, students can use other forms of references 
to help study for exams. There are numerous sources of information a PA student can 
access via the internet or classmates. Students might be unable to commit to just one 
media form due to the high expectations and pressure in their PA program. Another 
individual level variable is whether or not the student in the traditional arm of the study 
decides to print out each provided files. Additionally, some students would hesitate to 
24 
print out multiple pages to minimize paper waste. These students might just read the 
documents on their laptop, tablet, or electronic device believing that the aim of the study 
is to compare text and images or video. One other variable beyond our control is each 
student’s bias towards flipped classrooms or digital media. Most PA students, being 
digital natives, may have a bias towards digital media. There will also be students who 
have been taught by paper and pencil throughout their elementary education making these 
students biased towards traditional media.  
Students and programs have a lot of freedom in terms of their education. For 
example, some programs do not have a course dedicated directly to pharmacology and 
may spread out the pharmacology course throughout first year. As another example, some 
professors might not fully comprehend the concept of a flipped classroom and re-lecture 
the same topic in class.  
Lastly, the students involved in the study are being asked to take two extra 
difficult exams, each lasting about two hours. We picked the NBME exam because it is 
an independently validated exam to standardize the analysis and decrease bias. In a 
program where intense examination is frequent, requiring two more exams might cause 
an expectation bias. For example, some students who are up to the challenge would be 
highly motivated so the results would skew towards more successful exams. We are 
trying to alleviate the burden of taking extra examinations by stating that the NBME 
exams do not influence the student’s grade. However, this can lead to some students 
having little to no incentive to do well or even put in appropriate effort towards doing 
25 
well on the exam. Additionally, we are raffling a gift card as an incentive for 
participating in the study and taking extra exams. 
 
Summary 
 Traditional methods of teaching are outdated for the current modern era.1 The 
traditional classroom setting of “sage on stage” was designed for factory training, where 
workers were trained to be efficiently part of an assembly line. Most modern jobs require 
more abstract thinking and “guide on side” is a much more suitable approach for 
fostering decision making and complex scenarios.7 A physician assistant’s treatment plan 
involves complex medical decision making, factoring multiple variables throughout 
training and experiences. Incoming PA students are typically digital natives, the 
population that was born into digital era. Digital natives have been found to thrive with 
technology use and can possibly benefit from a flipped classroom approach using digital 
technology.4 While there have been studies showing PA students benefited from flipped 
classrooms23, there have not been large studies on PA students benefiting from using 
digital media over traditional media in the setting of a flipped classroom.  
 The proposed project aims to address the hypothesis that PA students, who are 
digital natives, will have greater information retention when presented with digital media 
as compared to being presented with traditional media prior to the flipped classroom 
session. The study will compare NBME pharmacology exam scores between PA students 
who are given traditional media, such as paper notes, and students who are given digital 
media. This study ultimately aims to provide evidence that traditional methods of 
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education are out of date and many programs should be using digital media with a flipped 
classroom structure.  
 
Clinical/Public health significance 
 As the medical field continues to grow and mature, the challenge of educating PA 
students continues to be a struggle. There is evidence that the flipped classroom structure 
seems is better suited to younger generations. The results of this study would give further 
insight to flipped classroom designs for future class designs. Implications include well 
educated future PAs and healthcare professionals.  
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